Docket No. 243658US2S 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

FN RE APPLICATION OF: Takeshi KAJIYAMA, et al. GAU: 
SERIAL NO: New Application EXAMINER: 
FILED: Herewith 

FOR: MAGNETIC MEMORY DEVICE, DATA COPYING APPARATUS, DATA COPYING SYSTEM, 

RECORDING MEDIUM AND DATA COPYING METHOD 



REQUEST FOR PRIORITY 



COMMISSIONER FOR PATENTS 
ALEXANDRIA, VIRGINIA 22313 



SIR: 

□ Full benefit of the filing date of U.S. Application Serial Number , filed , is claimed pursuant to the 
provisions of 35 U.S.C. §120. 

□ Full benefit of the filing date(s) of U.S. Provisional Application(s) is claimed pursuant to the provisions of 35 U.S.C. 
§1 19(e): Application No. Date Filed 

■ Applicants claim any right to priority from any earlier filed applications to which they may be entitled pursuant to 
the provisions of 35 U.S.C. §119, as noted below. 

In the matter of the above-identified application for patent, notice is hereby given that the applicants claim as priority: 

COUNTRY APPLICATION NUMBER MONTH/DA Y/Y EAR 

Japan 2003-107994 April 11, 2003 

Japan 2003- 171217 June 1 6, 2003 

Certified copies of the corresponding Convention Application(s) 
H are submitted herewith 

□ will be submitted prior to payment of the Final Fee 

□ were filed in prior application Serial No. filed 

□ were submitted to the International Bureau in PCT Application Number 

Receipt of the certified copies by the International Bureau in a timely manner under PCT Rule 17.1(a) has been 
acknowledged as evidenced by the attached PCT/IB/304. 

□ (A) Application Serial No.(s) were filed in prior application Serial No. filed ; and 

□ (B) Application Serial No.(s) 

□ are submitted herewith 

□ will be submitted prior to payment of the Final Fee 

Respectfully Submitted, 

OBLON, SPIVAK, McCLELLAND, 
MAIER & NEUSTADT, P.C. 



Marvin J. Spivak 

Customer Number Registration No. 24,9 1 3 

22850 c - ,rvin McClel,and 



Tel. (703)413-3000 
Fax. (703)413-2220 
(OSMMN 05/03) 
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gS3 4 tC— (ST 5) o 
[0 0 5 0] 

?£ic, fvyu- F\stz.ny^-yvr-Z%:-?7.Z-m%*=f) 5 o fc»£& 
tf (ST 6) „ fit, *£&##5ST3"Sfc, r^^^^^Tj ©h®*«^ 

[0 0 5 1] 

r©J:e>^ST l~ST60IlS:ft^Ii:T, JK^tf-T 5 - *tt^BS« 3 1 a 
[0 0 5 2] 

f-^©3if-^T e>£#>ic mzmfBLt^v 6 0 £H 1 <D? 

-#£?¥i§«3 1 a«e?ig3 5 1CML&& (ST 7) „ 
[0 0 5 3] 
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(ST8) „ r©{gt, »*(7):3>^>y^-#&^&c#*?>n- Kl/T&££#) 
[0 0 5 4] 

fit, H^Stlfe3>^>^^-^ttAffi^S3 6JC— R*5%S4X, MIR 

LfcnyTyyT-ztfjEL^^-frzmn-rz (st9) . -£0>&gjn, n^L^n 

[0 0 5 5] 

5 o izm%-m^* *e u 6 o e>*u -aaac* =eu5o ii^^^c* 

^l) 6 0<Z)&g^;fci±#^Tfc>*l<5 (ST 10) „ 3©|gS, T^^-il^^^ 

[0 0 5 6] 

Lfr\<^-*Zmztte&-t (ST 8) „ 
[0 0 5 7] 

&LT?K*ME^S*iS (STi l) . fit, ^S?^7tSi:, rntf- 
[0 0 5 8] 

rit, J&^fg^ffrfCE S D (Electro Static Destruction) £Jfe-r<E># 

m*iv% 0 -?x9-m&**v s o nm&&&*=Ev e o t. 

znvmTTnfrnzvtfMt iva q 

[0 0 5 9] 
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ft, ±fE S T 5 ©ZDg (H5©#tC D) £ «rfgT?&5„ ? 

&t>*>. ^-)>D-Klfc3>f>7f-!!!(t f-^I?if 3 1 a CDSEUfcfrP 
3 2{C-B.fH'ISii:-r{C, ^X* ^ U 5 0 tCfijg*$&Ay;T?%«fcV*. 3© 

3 b (0 5<£>tft^K) g 

[0 0 6 0] 

±SBST6<0Xg (H5(Z>1$H*E, F) {CfcV^, V^^-^^^E'J 
5 O/v^-^fcS^&tJ&IKtt. «t$Clg¥iS«3 5JCRB^S*13&V% 0 Ill 
7 lC^J:e>lC, f-*ttMffl©I§ii*S*3 8 &#rfc&ClgttT * cfc V>„ 

»£&2M!£S3 8T*^-#©#£&*#5STLfc^ ?K5C<E^«3 5 1CIRAS 

o 

[0 0 6 1 ] 

±fiS T 1 1 ©XSlCfcHT, V^^-^€'J5 0^e,l§l^ 
*-1&X.**V 5 Oicte, i$f-^i:Iffl r^Kr*-* (*#^-#) j £^ 

^-x4 i {c&am^-* f-^t^S3 i a<D&mmm (mx.it 
mmmmm 3 3 b) r-inf-!? SM^ttT^^-^^u 5 oicm^ 

[0 0 6 2] 

±I3S T 1 1 (DX^fC^VNT, 5 Ofr^jRlg®^;* 

*>£fcVNj:e>lC, 7X*-«^=EU 5 OO^SrS^^^'J 6 0 
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[0 0 6 3] 

S«^C«¥S:ff T**-*^*^'; fcM^&^y ®*^yffl$|i!l±«:jfi 

-ftf%i%mz*mzMMT*g2> 0 tot, hue^©^*^-^ sr^icgeM-r 

fit Mlfg, fit 3 ©<fif MMmC'&M 5 I£«tf>^# oftg i: & ^ „ 

[0 0 6 4] 
[0 0 6 5] 

!g2(Z)^-#^l£S©^&fCOV^Hftl£-t&o 
[0 0 6 6] 

Bf8tC^i-J:e)tC. i2fflf-^rat3 1btt CPU33£, ^3£^ 
[0 0 6 7] 

rit, CPU33(i, i»M3 3e^|t5„ ^Is?ig3 5li 
, 5 a Zm^Za f L/T> ^^¥^S3 5tC«, TX^-l^^U 

5 O&tW&a^^EU 6 OTb^tl-rtl^A^tl^o 
[0 0 6 8] 
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[0 0 6 9] 

^f-i^t'J 5 0 Zffife<Dn}£-&mfc®M2l£2>fclsb<Dlfr^ZmW$V3 5 a 

«{C^l&$-&Sfe*©^^$:0J»3 5 a iC^satg^^L (i9©^C) , 
£ <=>fC, 5 Otf)^-* feMHSft* U 6 0 lZntf--tZ>fc 

«m&1^3 5 aiizmzmm%:ti-?2> (EI9<Z>ift^E) . 
[0 0 7 0] 

MSP 3 5 ate, ^AlCtoT-T^^-^^U 5 0 & 3 fcf-ffittlCgHfr 

5 Oco^-^&JS&rflS&C^U 6 0 ten ¥—?2>mm*m? & ( 
H90^F) o Mffl&S 5 att#HSt-Sr £.*>BjffiT*%>2> 0 
[0 0 7 1] 

AffiiJ^g3 6J£, flU&li* -7-V l/>flf®±JC^ 

y-r-saiesr^i-*. ft. Arises 6&, fUtfr^yi/^ffl^^A* 

[0 0 7 2] 

ft. I2©f-^ifi«3 1 btCfcV^Tfc, f 1 0f-^l^ifi3 1 ail 
j§M0J^3£«3 2, ^^>n- K&3S8B3 3 a, mmt&mMS 3 b&tf 

[0 0 7 3] 
[0 0 7 4] 

l2 0r-^S?Sf 3 0 b©fat ^, S^Orii/T-:/^-**^ 
^il*a»©=i>^>^'7 s -*S:a^'rs (ST1) o 
[0 0 7 5] 
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, ayryvikmfrt>m2<DT-*m?£mm3 0 bciAi (st2) , mjt<z> 

[0 0 7 6] 

^<Z)J:e>&C, ST l — ST 2<DJimz£ »J, J»*tf #&^£Stt 3 1 a &5ft| 
[0 0 7 7] 

-*«3£IS*3 1 b(iD^¥i§3 5»C^Uatf (ST 3) . 
[0 0 7 8] 

(ST4) „ 

[0 0 7 9] 

fit, mm^nt^ny^yv^-^itAmfjmms Giz-nm^n. mm 

Lfc.ny9-yVT-?tf]EL^fr1tmM-tZ> (ST 5) o ^©8§JH, jg^Lfcn 
>-r->^^-^(D-K^iEL/^ti^ roKj „ irav*#&*itf r fIiEj ©BffiTK 

[0 0 8 0] 

5 0KM&Wi*.* s ev 6 o#i£^5we>*u Tx^f-^fj 5 o nm&m%* 

t 'J 6 0 ©fitt^to-fr^ff fctlS '( S T 6 ) . ZKDlgt VX^-«g^'J50 

fcifjWSn&ft*. fit, I^^^'J 6 o©fifi^t^7t5^, r 

[0 0 8 1] 

LfeWr-* &il£>*&£-t (ST4) . 
[0 0 82] 
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■?Z> 0 ZtHZ& *J> 7^ ^ - ^ 'J 5 0 ©f - f ^llfi^^ ^ U 6 0 IC- 

&LT^jfUf£¥£*i6 (ST 7) 0 fit, ^«?^7t5i:, r=nf-^ 
Tj ©®®#^at£*l£ 0 
[0 0 8 3] 

* 5 0 6 0 ££^L^TT?T;fo*l£©;tfM;i; L 
[0 0 8 4] 

^ ±SHST 7©XglCfcv^, #j&4E^©ffi«±7*-- V 

-^^y 5 0#«A3*l<5. 
[0 0 8 5] 

XfBST 7©X®fC;J3V^, V^^-^=E'J 5 OA^I^l^t 
U 6 O^-r-^Srnhf-'tSlgJJC, 7X^-l^f'J 5 0 ©t 1 - 

k&v^-Mc 5 oofcjfrfc&MsaKau^y 6 o ©#«&:& 

J: y%B<»Sl>tfi<^»6. 
[0 0 8 6] 

JgJLfc© «fc e> ±gB^ 2 ©7 s - ^Tfjl 2 ©7 s - <k 

[0 0 8 7] 

SfbfC Sg2©7^-#3£¥#?£&c<fc*U;L 7*-* fc^tf^n- KL x^#-i& 

[0 0 8 8] 

HI l&tfgfl 2{C^-Ti:e){C, _hlH^lS.t>*l|2©7 r -^^¥IS»3 1 a, 
3 0bd ix-Mf-r **$s©gB»$lt#3 7tc8a»snfe^ny9AS:3S* 
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[0 0 8 9] 

, A-Ff-fX^^) , 3tf^^ (CD-ROM, DVD^) , ¥#£M =E U 
[0 0 9 0] 

f tt> ±tH^i^t>*m2(Z)T-*-^^^^^$:^i-^=i>t o ^-^«, mm 

[0 0 9 1 ] 

IB»«#3 7lCfE#3*lTV*S*&Mt±fcV^ 
[0 0 9 2] 
4. A^ir-SJW&U^y 

[0 0 9 3] 

( i ) m*mm. 

[0 0 9 4] 

HI 3 (C^-f <fc?lC, T^^-S^^^U 5 Oft Ay VI 1 ICtJiLStU 

v^^-=ei?i-;i/7 o#jgj&3*iTv*s. ^©v^^-^e^n-;!/? o<D/\°y 

>r-^7 l&mmizizmM.m^zifofc.to&mn^i 2#»*we>*u r^p^pgp 
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7 2lCli^v>T K«i:SBat*I»7 3t>mV*>ftT^2> 0 
[0 0 9 5] 

m>^zfi?&#><nfflnffl8 2t>mv*>n. zomnms 2ic«^^>r Fsstcws! 

•r-S^iJ8 3#lS:ttib*lT^£o 
[0 0 9 6] 

-^71, 8i©H8n£P7 2, 8 2(t 01 4 tc^-rj:e>ic. ^^Kil&V** 

^ "J 5 0 &t>'I§^^ ^ U 6 0 (D^ ^ 'J g| (MTJJii^P) J:yt)^ 
£<7£f£2;ftTv^ 0 ;^>r-S?7l, 8 l ©HHngp 7 2 , 8 2H ?X 

^-^^^u 5 o^ot^^^u 6 o<Dmmm& u t/j^ <»si £ 

[0 0 9 7] 

Ay>T-^7 1, 8 1&tJ^P7 3, 8 3 (1 ^~ # ©fg$H£Bt&© 

8 1 Rx$m® 73, 8 3 n mz.&m®L{b±mi*&<D £ e> t&m%*/-}i fwvm 

[0 0 9 8] 

M. W-*;7l, 8 1 H ®1 5 {C^-Tck^ic, KT5SX|i3Eg-t3^P7 
3' , 8 3' t^ot%J:^o 
[0 0 9 9] 

^ - S^^ =E 'J 5 0 € 'J 6 0 (1 HI 6tC^i"J;e. 

ic, F^Ay^r— ;/'7 l ' ,8 1' {c^it^T*; <fcv^ 
[0100] 

A'^-i?7 1, 8 l©^Pg7 2, 8 2 ©7f^^>, ^gP 7 3 , 8 3© 
[0101] 

±& l tz. m i ik nm 2 © 7 - # m^m &c & w £ absme^ r © £ e> tc ^ ? 
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^r-^nfcv**-^*^ u 5 ofttf«uip«at*^y 6 o zm^x. ik<D£ 

[0 10 2] 

f-^?ifi3 1a, 3 0blClt U 5 0#/\>>r 

T^^-^V^-JVl 0#*fl#)»b*lTV^ o fit, T 1 -*^ 
ig«3 1 a, 3 0 blC. W^^C^^U 6 0*V\°^>r-^>^$4xfcW^^^^ 

[0103] 

7 3i:^gi^^4x. M&mm.*=EV 6 0(D*^:V® (MTJf^gP) i:7X^- 
^^^U 5 0©^^UgP (MTJ^gP) Htf^tl^timfttZftZ. 
[0104] 

^-^^E'J 5 O^^W^^^^U 6 O^T-ZtfmmZftZ. 
[0 10 5] 

7 0CD^3|5 7 3 &, HSPSP7 2, 8 2 J: O tCRB D e>*l£ 0 

[0 10 6] 

<&M#&£ = SbJC, I^^^ICT^^-^^^U 5 Of ©gfb^S^b 

j:e)tc, y^3t-i^^=E'j 5 o^^^j^w^a^^^v 6 o i 

[0 10 7] 

a-jl/8O0A«^-y7 1, 8 1 IC, ^tt^-^-Brffl©^- * & fc-^tl^tlgg 
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[0108] 

^©J:e)^^> TX^-^^U 5 Ott, Ay>T-*J 7 1 JC$lLh$;ftTV^ 

[0109] 

(2) WJl 

±354 (i) (D^v=L-;v(Dm^mm.vi>t, m%,m3fmzjiyJr-v<Dm.*ffl 

^5 # £ £ tf-f & o £ i&HU&^tf)^ £ flStf) 3 tc ^ ^ U BP £ T? £ § £ 

[0110] 

*ZLX% M?MlTtt, a^C«^^{C, jR^^^U 6 0<D*^V8H£*?X 
X-m^t^V 5 0<Z)*^U3P££T'££^^tt6£#)K:, V**-?^* 

[0111] 

01 7 (a) (C^-TJ: 3 IC, VX#-^E^3.-;i/7 OlC£^T> 

^-I^=E'J50tt, ¥S&JEL3P7 4 (C|f«$n> ^Oi£3j^<7)^P7 5 T*#!f 

lt£*lTV^ 0 t£oT, 7X^-l^=E'J5 0(t ^gp7 5 £ Mtt £B§UC 

[0 112] 

017 (b) IC^^IC, *e U 6 0 tt, IHI^<Z)JEgP 8 4 

0«, £«S8 5 &B8ttfc|gltcM:, MAS 8 4 WlCA »J j&/uT*Vn£> 3 H tC&5„ 
[0113] 

3©J:^3&^y^r-2;«3iT?tt, .01 8 IC^f <fc 3 »C, MS 7 

4©*®J:»J : bggffiLfcV^*-lK5C^ : tU 5 0#, JDLffl 8 4 ©36® J: *J 

£m*«*t*^y 6 o©s#tcA i^^^'J 6 o©*^ugp*: 
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[0 1 14] 

vx^-i^^E'J 5 0 HM&WiX.t^V 6 0 ©Ay* A4x# 
X.T=foJ:VN 0 ot*J, 7X^-i^=E'J50T'tt, MSP 7 4 £ TO^lC U 3 

gp7 5 ^mmmzLt^mmiimmh. ig^^yeom ii84^ 

[0 115] 
(3) ^^J2 

«&CIEWtC, i^^^EU 6 OO^^EUSPilVX^-^^ 
^ U 5 0<Z)*^yS££^£££W£-3tt££#>{C, V^.^-^^^E»; 50S 

OTU&^*^y 6 o<z)^^< ii^-^^A^^r-^^^g^m-r^^e)^, msp 

[0 1 1 6] 

®19 (a) {C*t-rJ:e>{C, jRg^^ix-^S 0 {Cfe^T, l^^t'JB 

^oT, ^SP8 5 zm&>fc*w;m. m&M^t'EV 6 o maps 4' i*hcau 

[0 117] 

f it, m.$n>8 5*mvf~m^m.3?mz. 019 (b) tc^i-j^tc 

^E'J 6 0#MgP8 4' Tb^^ffit-S <fce>lC JESP8 4' # JttCgfr < <£ 3 IC «T 
[0 118] 

ffi> mis szmto&m^m^mciz. m&m^t^v e o^mbps 4' ica 

•So 

[0 119] 

§P7 4 t¥I^7 5 £ fc^-r*^**-^^-;!^ 0 £JSV^££«, H 
2 OiC^f^eJlC, 0^^ES?rL-;i/8 0<DSXLffl8 4' #^*>±tf<b4-U ^©JEgP 
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. z.<Dtc#>, ^ y 6 oa^yasfcTx^-ttau^y 5 o©**y 

[0120] 

jpf> W* ; E^3.-;i/8 0©IL«P8 4' SroTtt^JC-rsf^fcyC T**-^ 
7 0 ©JDLiS 7 4 & oTifriSlC UTt) J: V*. 
[0121] 

0 2 1 {C^-T «fce>JC !§ ; Ei;a-;i/8 0t7^^- : E^a-;i/7 0t 
£>]®#<Z>]IIL8I5 7 4* , 8 4' ^Bjl&^tCbTfe^VNo 
[0 12 2] 

5. v^^t-aijjt^^y 

[0123] 

(D^i comm. 
stisv^^-^^^y 5 oom&T'&z. 

[0124] 

o*y, ±ga^i©7 J -^^^r*i±, r 1 -**:^ b^T*#vy 
n-FU rtf)#*^>n- Kbfef-* £ tx^-^^U 5 o fc#£&£& 

[0 1.2 5] 

•ert% Sgi <D«i£T*tt, t*i:^i:»tji*S^ttll^> fro, *_tM© 

[0 12 6] 
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BWL 2©^tCMT JM^-l 0^1Htt$nTVN^ o I®MTJ1^1 0(t r 
g|5MM5 1 a, H>#^N52a, 52b, 5 2 0^1115 15, 5 1 c £ 

:®Mo s f e T©>f- bmMtfmfr&LmffiR l (^an^-Fi) 

. ^2(Z)#^iZ i *i@g^WL 2 ±{C«A^i/^-i/3>lK5 3^^^tlT 

[0 12 7] 

T% ^lCt^WWL 1 te, Will 4 0 0 nm^-e&S, 
[0 12 8] 

?-v7(Dm±.m\Z$LW.-tZ>^V is^-i/m >I5 3 ti, DLC 
(Diamond Like Carbon) $|^, i/'J □>Iftii:>>'J 

/ 

ISWL 1 J; >J|<4ot^5. 
[0129] 

ife, MTJi^ioti, gfiJl (IH^JS) ni:, hy*)i 

[0130] 

3tf)J:e>&^l ©«it7?te, #£&*IB^WL1, WL 2 icm^fc^U 3© 
«^iC<fcoT#g£L£^$;i&l§{Cj: U> MTJl^lOfflgfifl 3©^b&M 
Xte&IE^-fr&v^ r*UC<fct>, MT Ji^ 1 OlCf-f ^t^ii 
^rtSo XZ1T% MT J^l OlC^^^^tl-S^-^li, IIP^^^'J 6 0 

[0131] 
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[0 13 2] 

5/'<-S/a>«E9 4^rtStlfe»-&, A>yM-i/a>I9 4©JRJ*Yti, 6 
0 0 0 A(Di/V nymitBt. 3 0 0 0 ACTE O S (Tetra Ethyl Ortho Silica 
te) mZTmHT-M&Ztl&fcto, 9 0 0 0AiSlCftS. #£&#«Sf£ 

It&ot^S. ^t, MT Jl?9 0±iCjf^A°-y>>^-i/3>19 4i:f 

feints ?»»«^&ffe)r^*ttH«i-efe-6. 

[0 13 3] 

a>J^5 3 ©^-fHgff 5 0 nmgTiC^ot^S, lot, ilSCDMRAMJ; 
•Jt)MTJ*?l 0#^y:/3t®{Cj£^£#^£&oTV^£:i?>, «BJMB^# 

[0 13 4] 

ft, HI ©«jtJCj3WS^2(Z>»^ji*|Bj»WL 2 it. ^^-l^^'JS 
0©MT JiH^-1 0 lC#£&*#T£SS,K©?g£JC&oT^£„ 
-I^€'J 5 Ote, im^'J 6 0 j; »J 1X^5. 
[0 13 5] 
(2) H2©«it 

^2<z)«5tii, si (Dmmtmmx*. ±nzmi<nT-zm^mzm^TW i % 

o 

[0 13 6] 

3<7)^2©#it«, ^l®«igJ:*Jt»3e>JC«Kl!ClK^^LS<«iSJ:^lC, ± 
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[0 13 7] 

JMfcWJCfc. H23C^tJ:9iC, V*#-&^*^U 5 0 ligBPSP7 2 
/LfcA°y>!r-:^7 1 tcMlt^tU iP^7 2{C&*^-f F5£tf>^3P 7 3/)^^^ 
*lTV^„ 3<Z>^SP7 3 IC^^^ii^SH^WL 2 *lT 1^ S „ 

[0 13 8] 

rOf^MSiWL 2te, 0 2 4 JC^-ti^lC MTJI^I 0©±*lCfi 
S1-£J:o{C7£f!££*lT;}3U> MTJifl 0 <Z)T#Cli#£&<frfeaw L 1 # 

mmwL l kVlbM^rtyl'^-^Bym (litfDLCl) 5 3^^^tiT 

^MTJl^l 0&t>V\°y ^-£/3>Bl5 3 0^ItIJ?tt5 0 nm^TtC&o 
[0139] 

rtyT-Vl 1 (Z)Hgn3P7 2te, 01 4 &C^-rj:e>&C, 'J>&<£t>T 
X^-i^^^E'J 5 0<Z)*^UgP (MTJi^l Ogp) J: U&*£<^£*lT 

[0140] 

tt?Z>is-JlF<M9Lmitmz-2>£ t£oT, Ay >r—i?l 1 j&^liSP 7 3 & 

[0141] 

ft, ^^-^7iit gji 5ic^-rj:e){c. ^r^izmm-t^m.^^ 3' t* 

[0 14 2] 

SC**U 5 0 lC»£&fr©1=m, 1 <Z)^3P 7 3 £g?#>, 2#tf)#£ 
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&*BB»WL1, WL2TMTJI^1 0^«^fe'ij|iCt5. fit, # 
§MI!iWLl, WL 2tcmSfE$:^L> 3©«g?£fC<t: oT#g£ L £-£f£fig^JC 
«fc»;, MTJl?lOCDgflI130M5:Sli$t5!i)\ XttS«K3*«;^. 
ZltUCfclK MT JSS^l Ofc^-^tffcS&^ftS. rrt\ MTJi^lO 
lc*£fc**iS-r-*fcl:, WaflKft^^U 6 0 CfSll^itfe^T-*-*©^^- 

[0143] 

tii^tt, KvT-Vl 1 ©MfiP 7 3 *^ii^BH«SW L 2 £MT J M 

?1 0©_t#^*>M< L, ^«K^Srb^V^JttC-r<5o 
[0144] 

JBU:©J:3-JC, ^2©«5ticj:*i«, Stii*S»WL 2 ^*;^r-J?7 1(0 
^gP7 3 tC^t5ii:T\ T^^-^^'J 5 OOMTJif 1 0_t(C#£ 

Sfeft, fiKSME5£©3frSS&3 ^ICft^SitSZlfctfT'^S. 
[0 14 5] 

£«btC, a^fe^^fC«#^ii^®J|SWL 2 £#/tfc^gP7 3 $:^< fig 
^UlCMTJi^l 0©±jfrfc#g£#B!i|»WL 2tt#«L,3&^. ^oT, 

ffilWL 1 i:^CI^<MLT : fe)J:^o 3©fc©, 7X^-1^€'J5 0 

^©f 5 -*©*^*©^ «i ©flatly*), *^a*BBiWWL 2tc«#a* 

[0 14 6] 

$n m2<Dmmvit. «^msiwl 2 ^mt Ji^ 1 0 ^©fii^t^ 

[0 14 7] 

(3) 1(5 3 ©Slit 
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[0 14 8] 
[0 14 9] 

-e^T% H3CD«i£-e&. VX^f-^^^'J 5 0©#ig^fCttjl^©MR A 
ItiiWWL 2 SrSHfifcLT, R OMJgsSJCflOXS tlT US. MT J 

^i o fcs^ii^ti^T-'-^ii, «uMH&c;* i ey 6 o izmmtmt-^T-zo) 

Km.?-* i:*otv^S„ 
[0 15 0] 

, MTJ M^f- 1 0 _t{C#^ii^SB^W Lli'J W 1 ? y i/^C— £/ 3 >M (ix. 

«DLCI) 5 3 #^2*l££ttT*&5£:#>, MT J ^ 1 0 ±lZ&Ay i/s< 

WL 1 tt#o 

[0151] 

■fit, A* «y i/^ - i/ 3 >I 5 3 < ^ o t ^-5 t ft, *V?<D3mtfi*>-? 

m±mms 1 a©^®*T*©gEitx, t^^Mui^i oa^yM-s/ 

a>ig|5 3 CD^frNRJStt 5 0 nm&TtCfcoT V^*. 
[0 15 2] 

J^_h© &3 0>*|3itcj:*itf, VX^-i^^^'J 5 OICt-*-**:^ 

fEi&lWL 2##£1,&V^ Z.(Dt~&>. 1 <Z>«5£ <k U %, S?>(CMT J3l? 1 0 
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[0 15 3] 
[0154] 

(4) mivmm. 

[0 15 5] 

^4©^f?t-e«, ROM^©-7X^-l^ : EU5 0tJ:<, 
[0 15 6] 

MtfaMlZlt, 0 2 6tC^f £oiZ, ^ifTEOSl^FSG (Fluorine Spi 
n Glass) Jg^tf) J; *> &Jg|8T*fiME 5 4 |*lCtt9t<Z>ttt£IK 5 5 #Sgg3 *l, ^« 
^fflK5 5J:tcte^vv\°y S>^—>3>BI (M*.tfDLC&) 5 3^jS3iit 
US. fit, ttttlg5 5 {C^'ffi SrfrWS ^ilT% ^-^tf^&jfcJlT^So 

ff*>ns. tut, mt jjif i o\zm%&£nz>T-*iz. m^^ue 

0 lC|a«3 "Brfc V^*- # (Dfcm.?- # H & o T ^ 
[0 15 7] 

IIT% i&Ml5 5tt, MTJlfl 0tf)@j£Jfl lRtfS&Ml 3 tH«, 

«a.tfN i f e tez&m&ttxmf&zn&o m* mtj^? io©w^[co^ 

[0 15 8] 
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[0159] 

[0 16 0] 
6. I«^%U 

(i) .iiapaift^^uo^ai 

[0161] 

©^^tC^oTfffctlS. tot, ']K*?K»^^U 6 0JCttS^a*lB«R^ 
fc«tf<&M#&V*. t£oT, *E U 6 0 l£, 'pt£<£&7 : -*<Dffi& 

ffi b # *T m & fllJi t c & o T v % *ui <k v a „ 

[0 16 2] 

AftlftlCte, ®2 7 (C^-T J:e>{C, MTJif2 0^ =l>#^h5 2a, 5 
2 b, 5 2CW5 1 b, 5 1 c fctf- IT, Lmo^J V * > VM^X* 

fe^MO S F E TlC8aBS3*l-0*«. Zl(Z)MO S F E T <Dtf— Mllii^HJb 
BB*RRL 1 MT JHt^2 0 _tiCfcm*ffi LBBS£R L 

£*U 3CDM*ffib@2SRL 2±JCtt/ty 3 > (Mx.it D L CM) 15 

3#7£j&£*lT^3o ^^mblH^R L 2 (7)TtCl±=l>^ ^7 h 5 2 d, 52eS 

[0163] 

m% M T J 2 0 ffl TIS*^ A* y i/ - s >li©^I ^ f "T 
*fc^MTJi^2 0, M^ffiLlB^RL 2MA'<r>^-^3 >15 3 <D&$f 
mmxit. fcoTv^S. zititt, «A«ar«:ff^*^ z&mMXtf 
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[0164] 

i^ffilSillRL 2 J: UT^tC^«-t^@B^5 1 dii, 3iStf>ra<0± 
[0 16 5] 

jgil^oTVA^o fit, ilfi^^ =E U 6 0 OMT. J 2 0 IC«, T**- 
5 OfflMTJjR^l OCDS^-^^AK^Sn*. 
[0 16 6] 

[0 16 7] 

MLfcVX#-1gjiC*^y 5 0<£>|gl ©«jgtt, ?X^-1^^'J 5 

0£ttT*&<. Igg^^'J 6 ot^ffltsrt^T'ts. feu roig-S- 

, 11*18**^ V 6 0 i tJ t)7^^-i^=EU 5 0(Z>##;W:*£<&S 
[0 1 6 8] 

(2) m&mi&**v^(Dm$Lm^mm<Dj&m 

o 

[0 1 6 9 ] 
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[0 17 0] 

y 5 0 fcifi^ttT^IE^^ToT&cfcv^ fit, <fc »JJ»£«&C* 

t 'J 6 0AC!)f-^©«tjia^7lfct, n>#?h52d. &»mLS!jft 

[0171] 

£k±<D£o\z. W&M%* ^ y 6 0 ©SSBta&cfj (MTJifM) 
¥=Mf MTJi^2 0 ST^^-m^^'J 5 0 ICJ: V iSi^ Z> £ 

[0 17 2] 

ft, ^co^^tc^^^^y 6 ocoi^^cf tc«5c«^=S:ff e>»-^ii, ±13 

^lW^20r-^S?gS3 1 a, 3 1 b tt^M £ ^„ 
[0173] 
7. MTJliF 

[0174] 

MT J^l Ott, iKffc<Z>lR!£#HJ£2*lfc@5£J* (iKtt*) lit b>* 
[0 17 5] 

& *@g^(Z) m&j; [61 &c *f l t mm. & 1s fa ic r&j # <b n x -5 . 

[0 17 6] 
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Oamtm&m*. i2®ftMSIS!WL 2©®£#|RllC*f UTM&2fl*K 
[0 17 7] 

^, mtj loit n©h>* ;i/«e^i^ i 2^e>j&si.Sh> 

[0 17 8] 

J^T, i i h 2 1 h > ^;i/MI©mt ji? i o©«»c 

[0179] 

(i) lmby^jvm^mm. 

BI2 8 (a) IC^t 1 1 h > ^ ;i/g^ilCDM T J ^ 10 tt, Ti&^/SJS ( 

rmmmm) 101, ^wtm wxttmmm) 102, iMttii 0 3 

, Mil 0 4^IKic^M$tife@^Ml 1 £<BH5£Jgl l±fcJgj£Stt 
h>*;i/«fi*Bii 2 dtf> h>*^JMS»JRi 2±Jcea33»Kffi» l 0 5. & 
j&« l 0 6 tfMmcaJS $ ftfc S ftM l 3 £ e> & £ . 

[0 18 0] 

02 8 (b) iZm-t lMhy^^m^mm<DMT 0«, T«1^I1 

0 1, A»;7.7il0 2, 10 3, ^^ffijf 104', ^iKffiM 1 0 

7, Mttiio4" ^mtcsussnfeH)t»'i r©H£«i i±izmf& 

Stifc h>*;Hfi»«Ei 2h, i«h>*;n|ift»Bii 2±ic^ffij»i o 5' , 

107, 3£i&'i£js 105", gij^jg i o 6 wmizmmzntc e e&jb 1 3 

[0181] 

i«, H2 8 (b) iC^fMTJi^l OTti, 1SI1 lfi®aiKftI10 4 

' , 107, m&i$.m 104" ^e>ft* 3«*it^, s&jg 1 3 ps<d& 
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?2>Z.£T% 028 (a) l3tMTJH?10J:Ut), &&4£ft8IS(Z>fiftI<Z>?§ 
[0 18 2] 

(2) 2lh>^;^fl 

EI 2 9 (a) ^t2lh>^;i/l^il(DMT J^l Ott, Tifc^JS 1 
OK Ai»77ll0 2, ^a-f4Ml 0 4^jl|H{C«Jg$tlfc 

$litf>@5tJSi i ah, r®^i©BSH i aJifc^^^tifc^i © 

, z.<D&mmi s±iz&)&2ftfem2(D by*jvmmmi 2 b h, z.o'mzov 
y^jvmmmi 2 b±iz^m^m 1 0 4. 1 0 3 , /W7riio2 

> gj&ji 1 0 Qtfmizmmzftfcmzomfem 1 1 b ^a^as. 

[0 18 3] 

EI 2 9 (b) tC^2Mh>*^/^fllJS©MT JHI^l Ott, Tii^Jl 
0 1. /t.y77ll0 2, ^^110 3, ftlKffiJB 1 0 4 tfJEKBUSS*^ 
1 ah, r©^l©@S®l 1 a±tC^StlfeH 1 <D h>*JVM 
II12at 2 a±tCSfc*tt*l 3' , ^'ffijf 

10 7, 3M8ffiffl 3" 0>3M#^lCj:oTJEK:«tMS*lfcet*lJIl 3 ^© 

SSfS 1 3±tc^^snfc^2© h>*;i/jfi»Ki 2 b h, 3tf>fl2(£> h>*;u 

«&j»iik 1 2 b±K.m&&m 104', imvtm 107, am»f£jv 1 0 a - , 
itiio3, ;t^77iio2, Mil 0 6tfmizmmznt~m2<D®mm 

lib hA^^-So 
[0184] 

f^, ®2 9 (b) i3tMTJi?iot(t iaii 3 zm&.? z&m&m 

13', #i&<(£® 1 0 7, 3" (D3lili:, S2©H^jf 1 1 bp*g 

©SHttH0 4' , *8ftI10 7, WI1 0 4" frP>fcS3S«iii:& 
iAtS^^t% 0 2 9 (a) [C^tMTJ^l 0«ty%, §ftfiK4£Affi(Z>ttS 

[0 18 5] 

i®j:e)42lh>^;i/^i)tfiDMTJlf 1 Ote, 1 « h > * 
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©MTJff 1 0 i'Jfe, |lC#g|S/Wy;*&lWU£:£#tf>MR (Magneto Re 

sistive) it ( - I- ftffiu "o" w:m<Dm.ifL<z>mtm <D&ittf'p&<. «ky 

[0 18 6] 

(3) MTJi?©^ 
±3BlSh>*;i/^#5tXtt2Mh>*;i/«^#5t©MT J*-fl 0 (i, M 

[0 18 7] 

g^lll. 11a, 1 1 b&tfgfiJS 1 3 (DttmziZ^ Fe, Co 

, NiXttfn?)®^ *tf V^O^t^V^^^^ K Cr0 2 , RX 
Mn0 3 _ y (R;#±^, X ; C a ,. B a , S r ) if©gfctf;&<Z)ft&, NiMn 
Sb, PtMnSb^t'©*-fX7-^Mt'5:i^5ri:W*l^o 
Zl*ie>&'[£#JCW:, Sj&attfc^cfc&v^^U, Ag, Cu, Au, Al, Mg, 
Si, Bi, Ta, B, C, O, N, P d , Pt, Zr, Ir, W, Mo, Nb 

[0188] 

1, 11a, 11 b©-fiPS:*«f SS^OIttMl 0 3©»f5HCtt, 
Fe-Mn, Pt-Mn, Pt-Cr-Mn, Ni-Mn, Ir-Mn, NiO 
, F e 2 Og te£Zm^2>Z.Htfftt. L/VN. 
[0189] 

h>*;Hfi»JRl 2. 12 a, 12b©^{Ctt, Al 2 Og, S i Og , M 
gO, A 1 N, Bi 2 O s , MgF 2 , C a F g , SrTiOj , AlLaOj 

[0 19 0] 

et±® i o &mt j 1 0 1 1 fii 1 3 ©Mft 
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[0191] 

(4) ^X*-ffi%*=£V Hffi&m%* s eV (DMT Jf}t^-©g^ 
±fS7 ( 1 ) Jbm (3) X'iZ, 5 1 0 £M 

[0 19 2] 

^^'J5 CKD&Wj]*, W^i^C^U 6 0©^^rJ:U^^:^<t- 
v jSi^i^U^y 6 O0MTJi?2 0(Z)e*M2 3 

f'J 5 ocmtj^i ocgfili 3<D^<f££&i£ft£fc£3|g-e^ i^K? 

[0193] 

t£oT, V^^-a^^^U 5 0©^^$:M^:^^^U 6 0 (D&WJl <fc *) 
*)±£<-tZ>f~th\Z. VX^-l^^^E'J 5 0 tl^^^^E'J 6 Q (DMT 3 m 
?10, 2 OcD^lCte, M*tf&©J:e>&^£^£i±.g>£ 
[0194] 

mX\Z. TX^-i^^E'JSOfflMTJl^lOCiiii^ jRgi^*^ 
U 60(Z)MTJi?2 0<Z):gi3ff^J: U fe*£<-f ££J:Vn 0 
[0 19 5] 

VX^-l^^^'J 5 0©MT JI? 1 0©ili©r^^^ hi:bl:, 
m&mHt^V 6 0©MTJi?2 OfflTX^^ hit<fc U=fc;;*:#< t"££: 
m\ TX^^ hJfctt, MTJi^lO, 2 OCD^^W^f&IilBliflll^lBl^© 

[0 19 6] 

■tfc, TX^t-^^^'J 5 0©MTJ^1 OlCfctt^gfiJfl Z&mm*. 
, W^^^U 6 O0MTJi?2 0 {C£tf5 ggUf2 3 (D^JPJ: »J feff < 

[0 19 7] 
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(5) VX^-l^^U tim^ t 'J OMT J 3Rf ©filBBft 

irtti m%mm<D^ 7^ ^ - ^ u 5 o ©mt j i o 

^ ; E'J6O0MTJi?2Oa, 2 0 b, 2 0 c i:©fif ||§$:^tS„ 
[0 19 8] 

0 3 OIC^I" <fce>(C, Hitf, Y^^-g^^U 5 0^(CMTJlf 1 0^ 
^^^^U 6 0|*ItCMT J J*? 2 0 a, 20b, 2 0cjWRtte> 
*lTV^£-f.5 0 -eit, VX^-i^^'J 5 0tf)MT J3R^ 1 0©t-*-^ £ 

> warW&c^y 6 o0mtj^2 o b iztfc^-tzm^. j^t©^; cd v>m 

[0199] 

1/2Y- ( 1 ) 

ZZ.T% TXj MT JM* 1 0 tMT Jif 2 0 b fc0>8EJjt&^ 
. ryj tt, MT Jif 2 0 a iiMT Ji^ 2 0 b ^fflUE M'MTJ 

fH^-2 0 a £MT J 2 0 c £ (Z)8E$i 5: ^n-ftl^ L T V\S 0 
[0 2 0 0] 

r©i^C> I^^^'J 6 0<Z)MTJi?2 0a, 20b, 2 0cl M 
T J^^-l 0 £(D3&MX& i ) : b2ffiU±Mm2 J &2>££^° ^*Ui, MTJi^ 
2 0 biZ?-* ^m%m,^^>m. r®MTJl^2 0 bizmV&oMT jm* 
2 0 a, 2 0c CMoT^-#^¥#|23£ 3 ££#lM1-£ 
[0 2 0 1 ] 

8. ?(D{& 

i 

[0 2 0 2] 

( i ) m&mism<D*j v^yrm^-te. MosFETicpB^^ax&^o mx 

it. Ss<fr£t} LMtf^-f v7->yM^-lZ> MIS(Metal Insulator Semiconductor 
) h^>^*#(MOS h^>£/X# ME S (Metal Semiconductor) h ^ 

^(Junction) h^>^:*#, A-f/tf-^ ^V^-K 
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[0 2 0 3] 
[0 2 0 4] 

(Giant Magneto-Resistance) Jjt^-^, bJ&M n^ffc^& iftC «£ £ 

CM R (Colossal Magneto-Resistance) it^-& E V>£ 3 t & «rfg-e&£„ 
[0 2 0 5] 

[0 2 0 6] 

[02] ^^^©-l^g^^lC^^^^^^U (MRAM) 

[04] ^m(D-mmmmiz^t>^>m i *m^mm zB-rm&tm 
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So 
o 

0 O 

[010] *f§^©-nig^{c#t)^>m 2 zm^mz^tm* 

[011] #^©-|g«Jllc-&;b£fll ©^-^^^^^SrH^t-S 
£ #> © y n ^ A #f Bit $ ti £ f BIMtt 5: ^ 1" 0 O 

[012] ^^©-^jg^stc^^^ 2 $m^i3mzm*%-tz> 
£^-r_t:®0o 

[015] #^<7>-§tlM*lUC^fc>£ FT5£^P£fif;tfc^*=Ei; £ 

[01 6] *mm<D-mm&MK&tD&%- F&(Dj*v*-isy<>ftinfr 

[017] *nm<D-mmmmiz&t)&^v*-vyy2nt=.mm-ffli<D 

[018] 01 7 1 ©g^^ U ^ ^/TttHo 

[019] *mm<n-mMBmiz&t>&^v*-v>yznt^mM2<D 



5 o 
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[02 0] 01 9 ©I^J 2 ©1^^ ^ U ©I^fi?H©i^ Mo 

[022] *ftm<D-mmmi&Kmt>&T?x* -m&* * u <d% i 
[023] *&m<D-mmBMiz&t)&^x*-m%* = ev<Dm2(Dm& 

[02 4] *^^<3D-HJ6^tC^t><SVX^-^^ ; eU©^2(Z)fl|jt 

[02 5] ^W(D-HJ6^JC^*)S x'X^-^^^U^^S^SDt 
£^-r$T®0„ 

[02 6] *ftw<n-mmMmzw t frz^x*-mf**=Ev<?>m4<Dmm. 

[027] *&m(D-mMmmK&frzm&m%*^v<Dm&z^mm 

0= 

[02 9] ^^©-HSg^lC^^.^ 2lh>*jl/^il0MT JJ|i 

[03 o] *mn<D-mmmM^z&iD&^7.x-m%*^vjktfm.&M% 

* =e y (DM t j Hi^-<z>feglW£& fc^tm 

[03 l] ^Mic.fc^fB'lt^^^^^n- FicHt-^>^W®J:b^ 
$r^-T0o 

[03 2] fi£5fcMfCj:£ 1 lMTJWMRAMCi 

11, 11a, lib, 
12, 12a, 12b, 2 2-h>^;i/i^E 13, 2 3-@fiM, 20 
, 2 0 a, 2 0 b, 2 0c-II?^^ ; E'J(Z)MTJl^ 3 
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^fA, 3 1 a-^lCDf-^«^f, 3 1b-i20f-*S?Sf, 3 2 
-aUtHWSit, 3 3 -CPU, 3 3 a ■#vyu- K^SgP, 33b-fBM 

sau, 3 3c -^e^sau, 3 4 -famig*. 3 5 -m^&wmm. 35a 

,38a -fflffl®. 3 6 - Affi#i£«> 3 7 -fH#^^ 3 8 -S^&^g, 
4 0-i^-A, 4 5 0 - V^^-I^^^'J, 5 la-TaP 

5 1b, 5 1c, 5U-KH, ,5 2a, 52b, 52c, 52d, 5 
2e -n>#?K 5 3 i/^-i/a 5 4 -jgra^K, 5 5-ift 

6 7 0-*7*#-^S/^-;K 7 1, 8 1-/\>>!r- 

S>, 7 1' , 8 1' K^A^-^, 7 2, 8 2-F^PgP, 7 3, 8 3 - 

*^-f K5££>^3P, 7 3' , 8 3* -Kr^(7)^SP, 7 4, 8 4 -MS, 7 5, 
8 5-^BP. 7 4' , 8 4' -oTi&^JEgP. 1 0 1 -TiM (ri&«M«) 
, 10 2-Ay7 7l, 10 3-M^'fSJS, 13' , 13", 104, 104 
' , 10 4" -MttS. 1 0 5, 1 0 5', 1 0 5 " - g fifaltM, 10 6- 

&<*IBifc§L RL-M^mLIB^ RL 1 -fgl <D SINUSES, RL2-H2© 
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[0 9] 
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[013] 



80. ffig^Evji-JU 




70. 
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[014] 



[SI 5] 
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imi 6] 



80. IS^Evi-JI' 




70. 



1 4 
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[017] 




70. 7^$-^y a -jb 



i ■ — v 75 



) 

74 



50. -?x*-mn***j 



(a) 



80. 



85 

4- 



1^. 



84 

60. KSfi&fi ^t'J 



(b) 



1 5 
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1 9] 
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[02 0] 



85 
-i- 



75 



80. II^ty'a-A 



60. ESGBm^'J 




70. W-iv i-k 



[02 1] 



80. Mty'i-* 



85 

-4- 



n 60. mmm.%*v)] 



75 




50. ^-sam^u 



70. 7^-tv*a-* 



1 8 
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[02 2] 




[M2 3] 
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[024] 



53. AV/V-y 3 >i8l ( 5±JZ*=m*Vi 




MOSFET 



[02 5] 



53. f\' v y^-v 3 >m 



52c 





,X=~50nm 



-1 31 ^ 
1 1 J 



MOSFET 



2 0 
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[02 6] 



53. n* 7 vv-va>jg 




54. mmmmm 



55. ©14181 



[02 7] 



23) ( 
22^20. MTJ I 53.A" 7 >A'-> 




MOSFET 



2 1 
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[02 8] 



10 MTJ 




(a) 



10 MTJ 



3d /J*"* 
te Ll05* 




-^K. v \ V V V V V v \ V X| J 



-1061 

r 



A 03 



M1 



(b) 
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[02 9] 



10 MTJ 




M1b 



(a) 



M1a 
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